Introduction
The treatment of the staphylococci infections has become problematic because of the emergence of resistance to methicillin and other antibiotics. [1] Methicillin-resistant staphylococcal (MRS) strains have acquired and integrated into their genome the staphylococcal cassette chromosome mec (SCCmec), which carries the methicillin resistance (mecA) gene, and other antibiotic resistance determinants. [2] Aminoglycosides are often used in combination with either beta-lactam or glycopeptides, especially for the treatment of complicated staphylococcal infections, as these drugs act synergistically. [3] The main mechanism of aminoglycoside resistance in staphylococci is attributed to drug inactivation caused by aminoglycoside-modifying enzymes (AMEs) encoded within mobile genetic elements. The most frequent AMEs are the bifunctional enzyme AAC (6')/APH (2' ) encoded by the gene aac (6')-Ie-aph (2')-Ia, Technologies Inc.). Multiplex polymerase chain reaction (M-PCR) was performed for the simultaneous detection and differentiation of MRSA from MR-CoNS. [6] S. aureus ATCC 43300 and S. epidermidis RP62A were used as positive control strains. Speciation of CoNS isolates was done by the standard biochemical tests. [7] The diversity of SCCmec types (types I-V) was determined using M-PCR by detecting the target sequences of ccrA2-B (937 bp), ccrC (518 bp), IS1272 (415 bp) and mecA-IS431 (359 bp) elements. Amplification was done using Eppendorf Mastercycler Gradient with the following cycling conditions: Initial denaturation: 94°C for 5 min, 30 cycles of denaturation 94°C for 1 min; annealing 54°C for 30 s; extension 72°C for 1 min and final extension of 72°C for 7 min. [8] The presence of aac (6')-Ie-aph (2''), aph (3')-IIIa and ant (4')-Ia genes responsible for aminoglycoside resistance was detected by M-PCR. [9] 
Results
Out of the 164 isolates, 74 (45%) were found to be MRSA and the remaining 90 (55%) were MR-CoNS [ Table 1 ]. Among the aminoglycoside antibiotics tested, highest resistance was seen for gentamicin (n = 113, 69%) followed by kanamycin (n = 104, 63%), tobramycin (n = 97, 59%), amikacin (n = 86, 52%) and netilmicin (n = 61, 37%). SCCmec typing revealed type I (n = 56, 34%) to be predominant followed by type V (n = 39, 24%), type III (n = 24, 16%), type IV (n = 24, 13%), type I and V (n = 4, 2%) and type II (n = 2, 1%). 15 (9%) isolates were nontypeable (NT) [ Table 2 ]. Among the AME genes tested, the most prevalent-resistance gene was aac (6')-Ie-aph (2'') detected singly in 59 isolates (36%) and combination with aph (3)-IIIa in 37 (22%) and ant (4)-Ia in 3 (2%) isolates. The aph (3)-IIIa was detected in 28 (31%) isolates and the ant (4)-Ia in four (4%) isolates. The aph (3)-IIIa was detected in 53 (32%) isolates and the ant (4)-Ia in 15 (9%) isolates. AAC (6')-APH (2'') displaying AAC (6') and APH (2'') activity encoded by the aac (6')-Ie-aph (2'') gene was most commonly observed in tobramycin-resistant phenotypes, while APH (3')-III encoding aph (3')-IIIa gene in kanamycin resistant phenotypes and ANT (4')-I encoding ant (4')-Ia gene in gentamicin, amikacin, tobramycin and netilmicin-resistant phenotypes.
Discussion
The study revealed the diversity of the SCCmec types along with the most clinically important aminoglycoside resistance genes among MRS isolates. Aminoglycosides play an important role in serious staphylococcal infections despite reports of increased resistance to these drugs. Drug inactivation by AME is the main mechanism of aminoglycoside resistance.
The most prevalent AME gene in our methicillin-resistant isolates were aac (6)-Ie-aph (2'') (55.4%) followed by aph (3')-IIIa (32.3%). The ant (4')-Ia gene was the least frequent AME gene among MRS isolates (9%). These results were in disagreement with the previous studies around the globe where the most encountered gene was ant (4')-Ia. [9] [10] [11] [12] This discrepancy may be due to the usage of particular aminoglycoside antibiotics in their respective countries. The bifunctional enzyme, AAC (6')/APH (2'') , encoded by the aac (6')-Ie-aph (2'') gene mediates resistance mainly to gentamicin.
Several reports have stated that aminoglycoside resistance is closely related to methicillin-resistance. [10, 13] This study also shows a significant correlation between aminoglycoside and methicillin-resistance. The SCCmec is a mobile genetic element widely distributed among methicillin-resistant strains of Staphylococci. In this study, five different SCCmec types (type I-V) and the combination of SCCmec types (I + V) were detected. Fifteen isolates were found to be NT. A strong association was observed between multidrug resistance and the presence of SCCmec type I and type III. The majority of the MRSA isolates belonged to SCCmec type V, while SCCmec type I in MR-CoNS and aac (6')-Ie-aph (2'') was the predominant gene in both MRSA or MR-CoNS. Coexistence of all the three AME genes was detected in 7.3% of isolates, all of which belonged to SCCmec type III.
Conclusion
In conclusion, this study shows the emergence of aminoglycoside resistance among clinical isolates of MRS and high prevalence of aac (6')-Ie-aph (2'') gene.
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